O
ptometrists or primary care physicians may detect unexpected field defects or presume disc cupping on routine funduscopy. Eleven lesions simulating duplication of the optic disc are depicted; we highlight some of their apparently unreported field and disc appearances.
True doubling of the optic disc, with a dual system of retinal blood vessels, is rare. In the literature, most cases appear unilaterally and are associated with decreased acuity in the affected eye. 1 Duplication or separation of the optic nerve into two fasiculi is rare in humans, but common in some lower vertebrates. 1 
METHODS
This was a non-comparative, retrospective case series. Disc photographs and Humphrey visual fields were obtained from five ophthalmic departments. 1A-D 
RESULTS

Seven left (fig
DISCUSSION
Typical colobomas are located inferiorly and slightly nasally, resulting from failure of closure of the fetal fissure. The fetal fissure closes first in the region of the equator, with progressive closure anteriorly and posteriorly from that point. Failure of the fetal fissure to close posteriorly results in absence of choroid, pigment epithelium, and retina in that area. 2 The choroidal net seems to develop wherever mesoderm is in contact with pigmented epithelium. The choroid appears pari passu with the retinal pigment, and closure of the fetal fissure is not always constant.
3 Case 3 demonstrates a chorioretinal coloboma positioned superior to the optic disc ( fig 1C) . Donoso et al 1 have demonstrated such a lesion linked to the true optic disc with retinal vessels. An alternative more plausible hypothesis is that an inflammatory focus caused such a peripapillary chorioretinal coloboma.
We demonstrate a double blind spot by Humphrey automated visual field testing (fig 2A) . Two distinct blind spots, revealed only by campimetry, have been mentioned previously only by Collier. 4 Two patients (cases 4 and 7) revealed superior hemifield visual field defects (figs 2B and D) on Humphrey automated perimetry. Such typical nerve fibre defects, on Goldmann perimetry, have been previously reported. 5 Fluorescent fundus angiography (FFA) has been used to differentiate between true doubling and pseudodoubling of the optic disc (case 11), by the absence of a dual Abbreviations: FFA, fluorescent fundus angiography; OCT, optical coherence tomography system of retinal blood vessels. 5 6 Pseudo-doubling has been previously differentiated from true optic nerve duplication by the imaging techniques of ultrasonography, 1 computed tomography (CT), 1 and magnetic resonance imaging (MRI). True duplication of the optic disc, in vivo, has yet to be documented by MRI or CT neuroimaging.
The unexpected OCT images (fig 3) can be explained embryologically; the intercalary membrane over the coloboma is derived from what would have become neurosensory retina, and acts as a scaffold for the nerve fibre layer to pass over the colobomatous defect relatively undisturbed. Nevertheless, case 7 demonstrates the inferonasal branch retinal vein undergoing a very tortuous path around the defect (fig 1G) . Rare cases of true duplication of optic discs with separation of optic nerve into two or more strands have been reported, 7 based either on incidental necropsy findings, demonstration of two optic foramina in the same orbit on x ray 8 or angioscotomas 4 as indirect evidence of the existence of double optic nerves. Pseudo doubling of the optic discs caused by lesions such as optic disc coloboma, peripapillary chorioretinal coloboma (bilateral 6 9 ), or inflammatory foci are much more common. 
CONCLUSION
Optometrists and primary care physicians should be aware that all 11 cases of optic nerve head pseudo-duplication represent peripapillary chorioretinal coloboma. These anomalies are asymptomatic and require no treatment. Their position can be superior to the optic disc, and may cause a double blind spot or superior hemifield defects. Identification of bridging retinal vessels from the true optic disc to the second pseudo disc can usually avoid unnecessary invasive and non-invasive investigations. 
E
arly treatment to preserve sight should now be possible for some patients at risk of visual impairment, thanks to a study showing that CYP1B1 mutations in French Caucasians predispose to primary open-angle glaucoma (POAG). This will be important to relatives potentially at risk in families with the disease. The mutations significantly raise the risk of early onset POAG, though the findings need to be replicated in other ethnic populations.
Eight mutations in the CYP1B1 gene were found among 11 patients (4.6%) out of 236 unrelated patients with POAG screened for mutations by denaturing high performance liquid chromatography and DNA sequencing, in contrast to just one subject among 197 controls. All of the mutations except one-Y81N, a new mutation found in two of the patients-were known mutations already found in patients with primary congenital glaucoma (PCG). Those patients with the mutations had earlier clinical signs of POAG, with juvenile or middle age onset, than patients without. Seventeen of the patients had MYOC mutation, but none of these had a CYP1B1 mutation.
POAG is a widespread cause of blindness with a complex genetic base. Less than 5% of cases show mendelian inheritance, even though the disease often shows familial clustering, and MYOC mutations account for a mere 2-4% of cases. In some families POAG segregates with PCG, which is associated with mutations in CYP1B1 in many different ethnic groups. These observations suggested that mutations in this gene might also be connected with POAG. 
